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The asymmetric unit of the title complex, [Cu 4 Fe(CN) 6 - 
(C 6 Hi 8 N 4 ) 4 ][Fe(CN)5(NO)]2-6H 2 0, comprises a complex 
[{Cu(tren)CN} 4 Fe(CN) 2 ] 4+ [tren is tris(2-aminoethyl)amine] Refinement 
cation, which exhibits 1 symmetry with the terminal cyanide 
ligands oriented trans to each other, and two 
[Fe(CN) 5 (NO)] 2 ~ nitroprussiate counter-anions. In the crystal, 
N— H ■ -N hydrogen-bonding interactions are observed 
between H atoms on the primary amine groups of the tren 
ligand and the terminal cyanide groups of the nitroprussiate 
counter-ions. The N atom in the terminal CN ligand of the 
cation is equally disordered over two positions. The structure 
also contains disordered lattice water molecules. Their 
contribution was eliminated from the refinement using the 
procedure described by van der Sluis & Spek (1990). 

Related literature 

For background to direct synthesis, see: Nesterov et al. (2004, 
2006);Nesterovaef«/. (2004); Prymaefa/. (2003)Vinogradova 
et al. (2002); Makhankova et al. (2002); Babich et al. (1996). 
For the structures of related complexes, see: El Fallah et al. 
(1996); Lu et al. (1997); Zou et al. (1997); Parker et al. (2001) 
The contribution from disordered water molecules was 
eliminated using the OLEX2 interface; for background, see: 
van der Sluis & Spek (1990). 



Experimental 

Crystal data 

[Cu 4 Fe(CN) 6 (C 6 H 18 N 4 ) 4 ]- 
[Fe(CN) 5 (NO)] 2 -6H 2 0 
M, = 1591.16 
Triclinic, PI 
a = 7.9270 (2) A 
b = 14.9656 (4) A 
c = 17.5565 (4) A 
a = 114.879 (3)° 

Data collection 

Agilent Xcalibur Sapphire3 

diffractometer 
Absorption correction: analytical 
[CrysAlis PRO (Agilent, 2011), 
based on expressions derived by 



R[F Z > 2a(F z )] = 0.051 
wR(F 2 ) = 0.138 
S = 1.05 
9691 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



£ = 94.021 (2)° 
y = 98.909 (2)° 
V = 1845.30 (8) A 3 
Z= 1 

Mo Ka radiation 
/x = 7.76 mm~' 
T = 100 K 

0.24 x 0.17 x 0.06 mm 



Clark & Reid (1995)] 
T min = 0.752, r max = 0.909 
32856 measured reflections 
9691 independent reflections 
6403 reflections with / > 2o-(7) 
R iM = 0.040 



385 parameters 

H-atom parameters constrained 
Ap max = 1.49 e A" 3 
ApmM = -0.68 e A~ 3 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


N4-H4/1- ■ -N15' 


0.92 


2.20 


3.020 (4) 


149 


N4-H4B- ■ N16" 


0.92 


2.37 


3.248 (4) 


159 


N5-H5/t---N7/t"' 


0.92 


2.09 


2.979 (9) 


162 


N5-H5/1---N7B 1 " 


0.92 


2.41 


3.267 (9) 


154 


N6-H6/1- ■ N17" 


0.92 


2.43 


3.242 (5) 


147 


N10-H10A- ■ -N17 iv 


0.92 


2.29 


3.060 (5) 


141 


N10-H10S- ■ N16 v 


0.92 


2.27 


3.151 (5) 


160 


Symmetry codes: (i) — x - 


1- 2, -y + 1, -z - 


1- 1; (ii) x, y, z 


- 1; (iii) -an 


- 1, —y, —z; (iv) 



-V + 1, -y, -i + 1; (v) -x + 2, -v, -z + 1. 

Data collection: CrysAlis PRO (Agilent, 2011); cell refinement: 
CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to 
solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
OLEX2 (Dolomanov et al, 2009); software used to prepare material 
for publication: publCIF (Westrip, 2010). 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HG524f). 
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Tetrakis(a 2 -cyanido-/f 2 C:N)dicyanidotetrakis[tris(2-aminoethyl)amine- 
tf 3 N,N f ,N",N" f ]tetracopper(ll)iron(ll) bis[pentacyanidonitrosoferrate(ll)] 
hexahydrate 

OlesiaV. Kozachuk, Julia A. Rusanova, OksanaV. Nesterova, Roman Zubatyuk and OlegV. 
Shishkin 

Comment 

As it was shown in our previuous publication direct synthesis is an efficient method to obtained novel homo- and 
heterometallic complexes (Nesterov et ah, 2004, 2006; Nesterova et ah, 2004; Pryma et ah, 2003; Vinogradova et ah, 
2002; Makhankova et ah, 2002); Babich et ah, 1996). In this paper we present a novel Cu/Fe heterometallic ionic 
complex which has been synthesized using zerovalent copper, Sodium nitroprusside and tris(2-aminoethyl)-amine as 
starting materials. 

The asymmetric unit contains two iron ions. One of them which is connected to copper ions by bridging cyanide groups 
is localized at the special equivalent position (0,O t O) (Fig. 1). The Cu — Fe separations range between 4.9044 (5) and 
4.9403 (5) A. Each Cu located in the center of a distorted trigonal bipyramid formed by four nitrogen atoms of the tren 
ligand and one nitrogen atom of cyanide groups. The Cu — N distances range between 2.048 (2) and 2.103 (3) A for Cu — 
Ntren) and between 1.932 (3) and 1.947 (3) A, for Cu— NCN). The Fel— C distances range from 1.886 (3) to 1.912 (4) 
A, whereas, as expected, the Fe — C — N bond angles only vary in the small range between 176.1 (4)° and 176.5 (4)° (not 
taking into account disordered CN ligand). The Cu — N — C bond angles, on the other hand, deviate significantly from 
linearity and lie between 163.4 (4) and 165.0 (4)°. All bond distances and angles are comparable to the corresponding 
distances in closely related compounds (El Fallah et ah (1996); Lu et ah (1997); Zou et ah (1997); Parker et ah (2001)). 

Experimental 

The title compound was prepared by direct synthesis mixing of the zerovalent copper powder (0,079 g, 1,25 mmol), 
NH 4 NCS (0,096 g, 1,26 mmol), Na 2 [Fe(CN) 5 (NO)].2H 2 0 (0,188 g, 0,63 mmol), tris(2-aminoethyl)-amine (0,19 ml, 1,27 
mmol), methanol (30 ml) were heated to 323-333 K and stirred magnetically for 130 min. Resulted mixture was filtered 
off and transparent brown solution was allowed to stand at room temperature. Dark brown square plate crystals suitable 
for X-ray analysis precipitated within two months by adding of 5 ml of diethyl ether. They were collected by filter- 
suction, washed with dry Pr'OH and finally dried in vacuo at room temperature (yield: 0. 14 g, 30%) 

Refinement 

All H atoms were refined using rigid model with U ls0 = l.2U eq of the carrier atom. The N atom in one of the CN ligands is 
disordered over two positions with equal occupancy. Despite of the fact that some other atoms show high U eq or prolate 
Uaniso, Fobs map indicates single electron density peak for each atom. Thus, no disorder was introduced in the model. 
Structure contains disorderes water molecules. Solvent contribution was eliminated using procedure described by van der 
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Sluis and Spek (1990). Integrated number of solvent electrons per cell is 39.9, which corresponds to 4 water molecules. 
Computing details 

Data collection: CrysAlis PRO (Agilent, 2011); cell refinement: CrysAlis PRO (Agilent, 2011); data reduction: CrysAlis 
PRO (Agilent, 2011); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: OLEX2 (Dolomanov et al, 2009); software used to prepare 
material for publication: publCIF (Westrip, 2010). 




Figure 1 

Structure of the title compound, with displacement ellipsoids drawn at the 30% probability level for non-H atoms. 
Unlabelled atoms are generated by the application of the inversion centre. 



Tetrakis(|/ 2 -cyanido-A: 2 C:iV)dicyanidotetral<is[tris(2- aminoethyl)amine- K- 3 iV,iV',iV",iV"']tetracopper(ll)iron(ll) 
bis[pentacyanidonitrosoferrate(ll)] hexahydrate 



Crystal data 

[Cu 4 Fe(CN) 6 (C 6 H 18 N 4 )4][Fe(CN) 5 (NO)] 2 -6H 2 0 

M r = 1591.16 

Triclinic, PI 

Hall symbol: -P 1 

a = 7.9270 (2) A 

b = 14.9656 (4) A 

c= 17.5565 (4) A 

a = 114.879 (3)° 

p= 94.021 (2)° 

y = 98.909 (2)° 

V= 1845.30 (8) A 3 



Z= 1 

P(000) = 820 

D x = 1.432 Mgm- 3 

Mo Ka radiation, 1 = 0.7107 A 

Cell parameters from 6786 reflections 

6 = 2.9-30.3° 

fi= 1.77 mm -1 

T= 100 K 

Block, brown 

0.24 x 0.17 x 0.06 mm 
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Data collection 

Agilent Xcalibur Sapphire3 

diffractometer 
Radiation source: Enhance (Mo) X-ray Source 
Graphite monochromator 
Detector resolution: 16.1827 pixels mm" 1 
co scans 

Absorption correction: analytical 
[CrysAlis PRO (Agilent, 2011), based on 
expressions derived by Clark & Reid (1995)] 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F 2 >2o(F 2 )] = 0.051 

wR(F 2 ) = 0.138 

S = 1.05 

9691 reflections 

385 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



7U = 0.752, 0.909 
32856 measured reflections 
9691 independent reflections 
6403 reflections with/> 2a(T) 
R mt = 0.040 

^max 

= 30.3 C 

? ^min 2.9 

^ = -11^-10 
k = -20-»21 
/ = -22^24 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = ll[a\F 0 2 ) + (0.069P) 2 + 0.553 IP] 

where P = (F 2 + 2F 2 )/3 
(A/(7) max < 0.001 
Ap max = 1.49 e A" 3 
Ap min = -0.68 e A -3 



Special details 

Experimental. Absorption correction: CrysAlisPro, Agilent Technologies, Version 1.171.35.19 (release 27-10-2011 
CrysAlisl71 .NET) (compiled Oct 27 2011,15:02:11) Analytical numeric absorption correction using a multifaceted 
crystal model based on expressions derived by R.C. Clark & J.S. Reid. (Clark, R. C. & Reid, J. S. (1995). Acta Cryst. 
A5 1,887-897) 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > a{F 1 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ^-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


II *IU 


Cul 


0.83068 (6) 


0.02273 (3) 


0.26993 (3) 


0.04262 (13) 


Cu2 


0.68711 (5) 


0.27612 (3) 


0.05083 (3) 


0.03257 (12) 


Fel 


1.0000 


0.0000 


0.0000 


0.02668 (15) 


Fe2 


0.78985 (6) 


0.31396 (4) 


0.70855 (3) 


0.03349 (13) 


01 


0.5468 (4) 


0.3216(3) 


0.5890 (2) 


0.0744 (10) 


Nl 


0.8551 (6) 


-0.0065 (3) 


0.1535 (2) 


0.0769 (14) 


N2 


0.8147 (5) 


0.1677 (2) 


0.0138(3) 


0.0627(11) 


N3 


0.5695 (3) 


0.3970 (2) 


0.09740 (16) 


0.0278 (6) 


N4 


0.8633 (3) 


0.36876 (18) 


0.02108 (17) 


0.0292 (6) 


H4A 


0.9672 


0.3874 


0.0560 


0.035* 


H4B 


0.8814 


0.3352 


-0.0342 


0.035* 


N5 


0.6714 (4) 


0.2757 (2) 


0.1666 (2) 


0.0502 (9) 


H5A 


0.5783 


0.2280 


0.1624 


0.060* 



Occ. (<1) 
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H5d 


0. 1 /OO 


A OA 1 A 

0.2610 


A 1 QZA 

0. lo54 


A AAA* 
0.060^ 


XTA 

JN6 


A /I A AC i A\ 

0.4605 (4) 


A 1A*7A /TA 

0.20/6 (2) 


A A1 0£. ZO\ 

—0.0386 (2) 


A A/1 A 1 fH\ 

0.0442 (/) 


TJ A A 

H6A 


a A oni 
0.4803 


A OA1A 

0.20/0 


a noon 
—0.0899 


A ACT. * 

0.053* 


Hob 


0.4238 


0.1425 


A A A CO 

-0.0468 


A ACT * 

0.053* 


N7A 


0.6581 (10) 


-0.1254 (6) 


A 1 1 AA { C\ 

-0.1190 (5) 


A A AH £L / 1 "7\ 

0.0476 (17) 


JN /B 


a *7i a a { 1 i \ 
0. /260 (11) 


A 1 CTC /C\ 

—0.15 /5 (5) 


A 1 A 1 H /CA 

—0.141 / (5) 


A A/1 *7A / 1 0\ 

0.04 /0 (18) 


N8 


n oi m / j \ 

0.8102 (4) 


A AC AO /T \ 

0.0598 (3) 


0.39475 (18) 


A A A T O SH\ 

0.0438 (7) 


N9 


0.6489 (8) 


0.1111 (5) 


0.2816 (3) 


0.121 (2) 






A 1 ^7 1 1 
U. 1 / 1 / 


U.28J 1 


A 1 A 

U. 143 


H9B 


0.5622 


A AT O O 

0.0788 


0.2358 


0.145* 


XT 1 A 

Nil) 


A TT 1 A /C\ 

0.7714 (5) 


A 11/1A /T \ 

-0.1240 (3) 


0.2548 (2) 


A AC /I 1 /A\ 

0.0542 (9) 


H1UA 


A AAT A 

0.6636 


A 1 C /I *7 

—0.154/ 


0.2232 


A AAC* 

0.065* 


T-T1 ad 


A Of A/1 

0.8504 


A 1 CO/I 

—0.1594 


0.2262 


A AAC * 

0.065* 


XT 1 1 
JN 1 1 


1 noiii /c\ 
1.0936 (5) 


A AO/TO /T\ 

0.0862 (3) 


0.3185 (3) 


A A*7 1 A /1 1\ 

0.0/10 (12) 


I r i 1 \ 

Hi 1A 


1 1 cat 
1.1563 


A AT A /I 

0.0364 


A 1 ATA 

0.30/0 


A AOC* 

0.085* 


T r i itj 

Hi IB 


1 11 ai 
1 . 1 3 62 


A 1 ^ £H 

0. 126 / 


A 1 A1 A 

0.2939 


A AOC* 

0.085* 


XT1 1 

JN 12 


0.6481 (4) 


aii m 
0.3 192 (3) 


A Am 1 /1 OA 

0.63 /31 (19) 


A A/1 C2 /Q\ 

0.0453 (8) 


XT1 T 

JN 13 


1 1 1 1 A. SA\ 

Lilly (4) 


A QT /T\ 

0.3383 (3) 


A AO AO i' r >\ 

0.6248 (2) 


A AC 1 1 (Q\ 

0.051 / (8) 


XT 1 A 

JN14 


A *7 /I 1 A / A\ 

0.7410 (4) 


A A011 /1\ 

0.0827 (2) 


a zm /i 

0.6234 (2) 


A f\A H 1 ZO\ 

0.0461 (8) 


XT 1 C 
N15 


A OOA*7 { A\ 

0.88V / (4) 


A C /I /I A /TA 

0.5446 (2) 


U.514D (2) 


A A/1 T A /T\ 

0.0436 (/) 


XT 1 £. 

JN16 


1 AO n / A \ 

1.0233 (4) 


A OA 1 A 

0.2910 (2) 


A O A A C /T\ 

0.8445 (2) 


A A A 1 A /"7\ 

0.0420 (7) 


N17 


A CT OA / A\ 

0.5320 (4) 


A TATA /1\ 

0.3039 (2) 


0.8294 (2) 


A A A A 1 fn\ 

0.0447 (7) 


LI 


A AACA / £\ 

0.9050 (6) 


A AAjCT /T\ 

—0.0063 (2) 


A AA A 1 ZO\ 

0.0941 (2) 


A A A (- 1 / 1 A\ 

0.0467 (10) 


L2 


A OAA1 /C\ 

0.8901 (5) 


A 1 C\tCH /T \ 

0.1067 (3) 


A A 1 AA f") \ 

0.0100 (3) 


A A A T O / A\ 

0.0428 (9) 




0.6980 (4) 


A A o £ A n\ 

0.4860 (2) 


A 1 ATA n\ 

0.1070 (2) 


A A") 1 T /T\ 

0.0313 (7) 


T Tl A 

H3A 


A "70AC 

0.7805 


A C 1 AT 

0.5103 


A 1 CAA 

0.1599 


A AT O sts 

0.038* 


H3B 


0.6382 


0.5409 


0.1111 


A AT O rfs 

0.038* 


C4 


A *7A A H /C\ 

0.7947 (5) 


A A c on /1\ 

0.4587 (2) 


A AT 1 O 

0.0318 (2) 


A AT T /T\ 

0.0336 (7) 


I T 1 / 

H4C 


a "7 1 £ 1 
U. / 161 


r\ A A AC 

U.4445 


a mm 
— U.U2U1 


A A/1A* 

0.040^ 


H4D 


0.8906 


0.5151 


0.0418 


A A /I A sk 

0.040* 


C5 


A C 1 A O / /I \ 

0.5198 (4) 


A A AA 1 /T \ 

0.4091 (3) 


A 1 O A C /I \ 

0.1805 (2) 


A A/IA1 ZO\ 

0.0407 (8) 


H5C 


U.4U3 / 


U.36 /3 


0.1 /I / 


A A/l A* 

U.U49 


tic t-v 

H5D 


A C 1 CI 

0.5152 


A A OAT 

0.4803 


A 1 1 CI 

0.2157 


A A A A* 
0.049* 


Co 


A /" C 1 T /C\ 

0.6513 (5) 


A T T /" A /T \ 

0.3769 (3) 


A H A /I \ 

0.2260 (2) 


A A A / Ct \ 

0.0462 (9) 


H6C 


A *7AT /I 

0. /634 


A /ITCA 

0.4250 


U.24 51 


A AC C * 

U.U33* 


H6D 


A £ 1 A/" 

0.6106 


a "y n c a 

0.3754 


0.2775 


0.055* 


C7 


A A 1 f 1 /" .4 \ 

0.4153 (4) 


A T H £H /T \ 

0.3767 (3) 


A AT f A /1\ 

0.0350 (2) 


A AT Ci /0\ 

0.0363 (8) 


TU"7 A 
H /A 


A /I C A /I 

U.4_>U4 


U.393 / 


A A 1 A A 

—0.0100 


A A/I /I sk 

U.U44* 


H /B 


A T 'J 1 /I 


A A 1 O 1 

U.41ol 


A AA1 O 

0.0638 


A A/I /I * 

U.U44* 


Co 


a t im / /i \ 

0.3297 (4) 


0.2676 (3) 


A C\C\A 1 /1\ 

-0.0041 (3) 


a a /i /IT /n\ 

0.0443 (9) 


T TO A 

H8A 


A T, 1AO 

0.2798 


0.2502 


A AT HI 

0.0392 


A ACT * 

0.053* 


i ion 

Hob 


0.2351 


A O C 1 /I 

0.2534 


A AC A 1 

—0.0501 


A ACT * 


C9 


A OA A A /'/'X 

0.8049 (6) 


A AAA/" /I \ 

-0.0906 (3) 


A A OAT /T\ 

-0.0803 (3) 


A AC"7"7 /1 1\ 

0.0577 (12) 


CIO 


0.7119(7) 


0.1374 (4) 


0.4256 (3) 


0.0658 (13) 


H10C 


0.7899 


0.2039 


0.4460 


0.079* 


H10D 


0.6586 


0.1349 


0.4741 


0.079* 


Cll 


0.5764 (7) 


0.1258 (5) 


0.3590 (3) 


0.0857 (18) 


H11C 


0.4838 


0.0672 


0.3476 


0.103* 


H11D 


0.5252 


0.1865 


0.3781 


0.103* 
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C12 


0.7226 (6) 


—0.0336 (4) 


0.3977 (3) 


A A/^'"l A { 1 1\ 

0.0624 (12) 




H12A 


0. /4v/ 


-0.0275 


A /ICCO 

0.4lOo 


A A"7C * 
0.0/5* 




H12B 


A ^ A/' 1 

0.5961 


-0.0410 


r\ TOO 

0.3853 


0.075* 




C13 


0.7735 (6) 


-0.1235 (3) 


0.3375 (3) 


0.0625 (12) 




I r i *5 A 

Hi 3A 


a on 1 1 

O.o9 1 1 


-0.1259 


A O C OO 


a mc* 
0.0 /D v 




H13B 


0.6932 


-0.1840 


0.3326 


0.075* 




/-I 1 A 

C14 


A AO O 1 //~\ 

0.9881 (6) 


0.0889 


(4) 


A A AO C i") \ 

0.4435 (3) 


A A/"0/" / 1 1\ 

0.0636 (12) 




T T 1 A A 

H14A 


A AO C C 


0.1309 




A CA/1 A 

0. 1)044 


0.0 /o T 




IT 1 1 D 




0.0277 




0.43oz 


0.0 /o^ 




CI j 


1 1 ATA ». 

i.iu/y (j) 


0.1458 


(3) 


A /I 1 A/C /I \ 

0.4106 (3) 


O.Oolo (12) 




TT1 C A 

H15A 


1 A "7 "7 1 

1.0771 


0.2117 




A A T? O 

0.4232 


A f\H A * 

0.074* 




n i jd 


1 99P.fl 


0.1578 






0 074* 




C16 


0.9920 (5) 


0.3267 


(3) 


0.6547 (2) 


0.0391 (8) 




C17 


0.7572 (4) 


0.1689 


(3) 


0.6537 (2) 


0.0369 (8) 




C18 


0.8531 (4) 


0.4586 


(3) 


0.7763 (2) 


0.0346 (7) 




C19 


0.9416(4) 


0.3023 


(2) 


0.7939 (2) 


0.0334 (7) 




C20 


0.6234 (4) 


0.3074 


(3) 


0.7823 (2) 


0.0360 (7) 




Atomic 


displacement parameters (A 2 ) 














U 


U 33 


U 12 


U" 




Cm 


0.0546 (3) 


0.0377 (2) 


0 09S7 n\ 


A AAA"5 

—0.0003 (2) 


A A 1 AO ZO\ 
0.0195 (2) 


A nncio / 1 OA 

0.005 /s (18) 


Cll2 


0.0308 (2) 


0.0266 (2) 


o osos (X\ 


A A1 A£i /i /:\ 
U.UlUbl (10) 


A A1 A^/1 ^1 Cv 

U.U1U34 (18) 


A AO/IT 1 /1 OA 

U.U2431 (iyj 


rel 


0.0455 (4) 


0.0175 (3) 


fl 09 1 f\ (X\ 


u.oi iy ( j) 


0.0134 (3) 


A AAOO /OA 

O.OOyo (2) 




0.0374 (3) 


0.0377 (3) 


0 09S7 (7\ 


A AAAC 

0.0095 (2) 


A A 1 AO 

0.0105 (2) 


A A1 0£ /OA 

0.0126 (2) 


Ul 


0.077 (2) 


0.101 (3) 


0 Odd f> (\ 


A A/1 A ZO\ 

0.040 (2) 


A A AO 1 /I ^ 

—0.0021 (16) 


A AO CC / 1 OA 

0.0255 (lo) 


XT1 

JN 1 


0.138(4) 


0.0361 (19) 


u.ujo yz, ) 


A A1 ^ /'OA 

— O.Olo (2) 


A A/1 £ /OA 

0.04o (2) 


A AA/1 A /1 ^A 

0.0044 (15) 


XTO 

JN2 


0.054 (2) 


0.0361 (18) 


0 1 1 S (V\ 


A AOAA /1 ^\ 

0.0209 (16) 


A A 1 } 1 /"OA 

0.031 (2) 


A A/I O /OA 

0.043 (2) 


XTO 

JN3 


0.0284 (13) 


0.0366 (14) 


o 09°.^ n d\ 

U.UZOU 1 Itj 


A A1 AO /1 1\ 

0.0148 (12) 


AA110 
0.0118 (11) 


A AO A 1 / 1 OA 
0.0201 (12) 


JN4 


0.0321 (14) 


0.0209 (12) 


U.UJZ.J I 1 Jj 


a f\r\HH /in 
0.00/ / (11) 


AA10A/11\ 

0.0129 (11) 


A A ATT / 1 1 A 
0.00 / / (11) 


XT£ 

JN5 


0.056 (2) 


0.0480 (19) 


0 OS^ (1\ 
U.Ujj yz ) 


A AAOO /I /:\ 

—0.0032 (lo) 


A A1 1£ /1 £\ 

—0.013d (Id) 


A ni^l /1 7A 
0.0303 (1 /) 


xt£ 
JN6 


0.0465 (18) 


0.0392 (17) 


v.UH 1 o y±y ) 


A AA1 H i \ A\ 
0.001 / (14) 


A AAA'S t^ C\ 

—0.0003 (15) 


A AOO A /1 CA 

0.0234 (15) 


XTO A 
JN /A 


0.039 (4) 


0.059 (5) 


0 OSO ( ^\ 


A AAO { A\ 

—0.002 (4) 


A AAO 

0.002 (3) 


AAOO / -1 A 

0.033 (4) 


XTOD 

JN la 


0.052 (5) 


0.035 (4) 


u.ujo yj ) 


A A1 1 
0.0 1 J (J ) 


0.01 / (4) 


A AO A //I A 

0.020 (4) 


XTO 

JNo 


0.0349 (16) 


0.055 (2) 


0 094Q (\ *>\ 


U.000 / (14) 


A AA^O f\ OA 

0.00o2 (12) 


A AA/1 O /1 /1A 

0.0045 (14) 


XTA 

N9 


0.153 (5) 


0.186(6) 


0 060 (V\ 


A AO/1 

0.0y4 (5) 


A AOO f r i\ 

0.022 (3) 


A A£0 //IA 

0.06 / (4) 


xti a 
JN10 


0.057 (2) 


0.048 (2) 


0 047 (7\ 


A AAAC / 1 7\ 

0.0005 (1 /) 


A AOOT / 1 /Z\ 

0.022 / (16) 


A A11A /1£A 

0.01 10 (16) 


XT1 1 

JN 1 1 


0.049 (2) 


0.049 (2) 




—0.005 1 (1 /) 


a nn /oa 
0.033 (2) 


A AA 1 /OA 

—0.001 (2) 


XT1 O 

JN 12 


0.0513 (19) 


0.056 (2) 


0 0908 n M 


A Ai 71 
0.01 / 1 (lo) 


A A 1 TO /1 /1\ 

0.0132 (14) 


A A 1 /1 £A 

0.01o5 (15) 


XT1 0 

JN13 


0.058 (2) 


0.053 (2) 


0.051 (2) 


A A 1 A O /I 

0.0148 (1 /) 


A AT A/1 / 1 T\ 
0.0304 (1 /) 


A AO O O / 1 "7A 
0.0236 (1 /) 


XT1 A 

JN 14 


0.0515 (19) 


0.0432 (19) 


0.0385 (18) 


A AAT5 / 1 C\ 
0.00/3 (15) 


AAOAT 

0.0203 (15) 


A A110 /1CA 

O.Ollo (15) 


XT1 £ 

JN ID 


0.0380 (16) 


0.0425 (19) 


0.052 (2) 


A A1 "7£ /1 £\ 
0.01 10 (15) 


A AAO/1 /1 /1A 

0.00v4 (14) 


A A1 Q£ /1 /^A 

0.0156 (lo) 


XT1 £ 

JN lo 


0.0494 (18) 


0.0384 (17) 


0.0406 (18) 


A AI 11 /1/1\ 

0.0113 (14) 


A AAA 1 /I Z\ 

o.ooyi (15) 


A A 1 O^ /I /1A 

0.0155 (14) 


XT 1 O 
JN1 / 


0.0402 (17) 


0.054 (2) 


0.0362 (17) 


A AAA1 MC\ 

0.0093 (15) 


AA1TA/1/1\ 

0.0130 (14) 


A A1CO /1CA 

0.015 / (15) 


/ i 


0.083 (3) 


0.0172(15) 


0.034 (2) 


A AAAA / 1 T\ 
0.0009 (1 /) 


A AO O A /1 A\ 

0.023y (19) 


A HA// / 1 /I A 

0.0066 (14) 


C2 


0.049 (2) 


0.0280 (17) 


0.063 (3) 


0.0126(16) 


0.0213(19) 


0.0265 (17) 


C3 


0.0400 (18) 


0.0282 (16) 


0.0324(17) 


0.0162(14) 


0.0139(14) 


0.0153 (14) 


C4 


0.0435 (19) 


0.0240 (15) 


0.0379 (19) 


0.0098 (14) 


0.0154(15) 


0.0156(14) 


C5 


0.0324 (18) 


0.067 (3) 


0.0325 (19) 


0.0157(17) 


0.0134(14) 


0.0277 (18) 


C6 


0.046 (2) 


0.066 (3) 


0.035 (2) 


0.0060 (19) 


-0.0012(16) 


0.032 (2) 
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C / 


0.03j3 (lo) 


A AC2 /o't 

0.0j3 (2) 


0.03 /4 (IV) 


A AOOI ( \ £\ 

0.0ZZ3 {io) 


A A 1 1 1 /1C\ 
0.0111 


0.0303 (.1 / j 


Co 


a AO / 1 *7A 

0.0z5Z (1 /) 


(J. (Jo^ (3J 


A A/1 A /"OA 

0.04^ (z) 


A AA/I A / 1 *7A 

o.oo4y (i /) 


A AAA A /1 iZ\ 

—0.0004 (lo) 


A A/1 1 ZO\ 

0.041 (2) 


cy 


A AO*7 /1\ 

0.05 / (3J 


A A/1 O /OA 

0.04z (z) 


A A/1 /I /OA 

0.044 (2) 


A A1 ^ /OA 

—0.013 (I) 


A AAO ZO\ 

-0.005 (z) 


A AT 1 /'0'\ 

0.031 (z) 


c 1 a 
CIO 


0.05Z (3J 


A AO*7 /1\ 
0.05 / (3J 


A A/1A ZO\ 

(J. 040 (2) 


O.Oj 1 (3) 


A AIO ZO\ 

0.03Z (z) 


A AOI /OA 

0.0Z3 (Zj 


Cll 


A AA/1 

0.0o4 (3J 


n AOC //l\ 

O.OVo (4) 


A AO"A //1A 
0.0 /U (4J 


A A/1 1 /"2\ 

0.043 (3 ) 


A AAO ( 1\ 

O.OOo (3 J 


A AA/1 

0.004 (3) 


Clz 


a a/c:t /t\ 
O.Oo/ (3J 


A AAC /A \ 

o.oso (4) 


A A/1 O /OA 

0.04z (Z) 


A AO C /I \ 

0.0Z3 (3J 


A AO 1 ZO\ 

O.Ozl (2) 


A A/1 A /I \ 

0.040 (3) 


CI J 


a a^a /"2\ 
O.OoV (3) 


O.Ojo (3J 


A A/1 C / 1\ 

0.045 (3J 


A A 1 n /o\ 

— o.oiy (z) 


A A 1 A ZO\ 

—0.014 (Z) 


A AO /I ZO\ 

0.0z4 (Z) 


C14 


(3j 


0.060 (3) 


A AC A (1 \ 

0.034 (3) 


A A1 1 /OA 

0.011 (z) 


A f\f\£. ZO\ 

— O.OOo (zj 


A AAO ZO\ 

0.005 (2) 


V- 1 J 




0 04^ (7\ 


0 07^ (X\ 


0 OO^Q (\ 


0 004 0\ 

\J ,\J\J'-T 1 Z, 1 


0 001 f?^ 


C16 


0.047 (2) 


0.0395 (19) 


0.0341 (19) 


0.0125 (16) 


0.0141 (16) 


0.0162 (16) 


C17 


0.0381 (19) 


0.042 (2) 


0.0278 (18) 


0.0068 (16) 


0.0137(14) 


0.0121 (15) 


C18 


0.0318 (17) 


0.046 (2) 


0.0347 (19) 


0.0168 (16) 


0.0146(14) 


0.0212 (17) 


C19 


0.0350 (17) 


0.0285 (16) 


0.0340(18) 


0.0033 (14) 


0.0126(14) 


0.0112(14) 


C20 


0.0342 (18) 


0.0410 (19) 


0.0288 (17) 


0.0077 (15) 


0.0059(14) 


0.0112(15) 



Geometric parameters (A, °) 


Cul— Nl 


1.932 (3) 


N9— H9B 


0.9194 


Cul— N8 


2.047 (3) 


N9— Cll 


1.456 (7) 


Cul— N9 


2.066 (5) 


N10— H10A 


0.9201 


Cul— N10 


2.071 (3) 


N10— H10B 


0.9207 


Cul— Nil 


2.105 (4) 


N10— C13 


1.448 (5) 


Cu2— N2 


1.947 (3) 


Nil— H11A 


0.9196 


Cu2— N3 


2.048 (2) 


Nil— HUB 


0.9194 


Cu2— N4 


2.064 (3) 


Nil— C15 


1.468 (6) 


Cu2— N5 


2.047 (3) 


N13— C16 


1.142 (4) 


Cu2— N6 


2.103 (3) 


N14— C17 


1.152 (5) 


Fel— CI 


1.895 (4) 


N15— C18 


1.149 (4) 


Fel— CI' 


1.895 (4) 


N16— C19 


1.149 (4) 


Fel— C2' 


1.886 (3) 


N17— C20 


1.148 (4) 


Fel— C2 


1.886 (3) 


C3— H3A 


0.9900 


Fel— C9 


1.912 (4) 


C3— H3B 


0.9900 


Fel— C9' 


1.912(4) 


C3— C4 


1.511 (4) 


Fe2— N12 


1.657 (3) 


C4— H4C 


0.9900 


Fe2— C16 


1.941 (4) 


C4— H4D 


0.9900 


Fe2— C17 


1.934 (4) 


C5— H5C 


0.9900 


Fe2— C18 


1.941 (4) 


C5— H5D 


0.9900 


Fe2— C19 


1.938 (4) 


C5— C6 


1.523 (5) 


Fe2— C20 


1.933 (4) 


C6— H6C 


0.9900 


01— N12 


1.141 (4) 


C6— H6D 


0.9900 


Nl— CI 


1.143 (5) 


C7— H7A 


0.9900 


N2— C2 


1.148 (4) 


C7— H7B 


0.9900 


N3— C3 


1.486 (4) 


C7— C8 


1.498 (5) 


N3— C5 


1.482 (4) 


C8— H8A 


0.9900 


N3— C7 


1.484 (4) 


C8— H8B 


0.9900 


N4— H4A 


0.9201 


C10— H10C 


0.9900 


N4— H4B 


0.9194 


C10— H10D 


0.9900 


N4— C4 


1.473 (4) 


C10— Cll 


1.464 (7) 


N5— H5A 


0.9190 


Cll— H11C 


0.9900 


N5— H5B 


0.9201 


Cll— H11D 


0.9900 
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N5— C6 
N6 — H6A 
N6— H6B 
N6— C8 
N7A — C9 
N7B— C9 
N8— CIO 
N8— C12 
N8— C14 
N9 — H9A 



1.475 (5) 
0.9211 
0.9194 
1.472 (5) 
1.221 (8) 
1.165 (9) 
1.436 (5) 
1.484 (6) 
1.496 (5) 
0.9191 



C12- 
C12- 
C12- 
C13- 
C13- 
C14- 
C14- 
C14- 
C15- 
C15- 



-H12A 

-H12B 

-C13 

-HI 3 A 

-H13B 

-H14A 

-H14B 

-C15 

-H15A 

-H15B 



0.9900 

0.9900 

1.456 (7) 

0.9900 

0.9900 

0.9900 

0.9900 

1.484 (7) 

0.9900 

0.9900 



Nl— Cul— N8 
Nl— Cul— N9 
Nl— Cul— N10 
Nl— Cul— Nil 
N8— Cul— N9 
N8— Cul— N10 
N8— Cul— Nil 
N9— Cul— N10 
N9— Cul— Nil 
N10— Cul— Nil 
N2— Cu2— N3 
N2— Cu2— N4 
N2— Cu2— N5 
N2— Cu2— N6 
N3— Cu2— N4 
N3— Cu2— N6 
N4— Cu2— N6 
N5— Cu2— N3 
N5— Cu2— N4 
N5— Cu2— N6 



CI 
CI 
CI 
CI 
CI 
C2 
C2 
C2 
C2 
C2 
C2 
C2 
C2 
C2 
C9 



-Fel— CI 
-Fel — C9' 
-Fel— C9 ! 
-Fel— C9 
-Fel— C9 
-Fel— CI 1 
-Fel— CI 
-Fel— CP 
-Fel— CI 
-Fel— C2 
-Fel— C9 
-Fel— C9 ! 
-Fel— C9 1 
-Fel— C9 
-Fel— C9 



N12— Fe2— C16 
N12— Fe2— C17 
N12— Fe2— CI 8 



177.60(14) 
96.5 (2) 
97.96 (14) 

95.37 (18) 
82.80 (16) 
84.33 (13) 
83.12(14) 
123.4(2) 
121.7 (2) 
110.89(16) 
175.37 (15) 
93.44 (12) 
93.31 (16) 
100.50(15) 
84.67 (10) 
84.13 (11) 
113.41 (11) 
84.58 (12) 
128.10(12) 
115.70(13) 
179.999 (1) 
93.61 (18) 
86.39 (18) 
86.39(18) 

93.61 (18) 

89.62 (16) 
89.62 (16) 

90.38 (16) 
90.38 (16) 
180.0 
88.17(19) 
88.17(19) 
91.83 (19) 
91.83 (19) 
180.0 
97.01 (15) 
94.65 (16) 
94.85 (15) 



C13— N10— Cul 
C13— N10— H10A 
C13— N10— H10B 
Cul— Nil— HI 1 A 
Cul— Nil— HUB 
H11A— Nil— HUB 
C15— Nil— Cul 
C15— Nil— H11A 
C15— Nil— HUB 
01— N12— Fe2 
Nl— CI— Fel 
N2— C2— Fel 
N3— C3— H3A 
N3— C3— H3B 
N3— C3— C4 
H3A— C3— H3B 
C4— C3— H3A 
C4— C3— H3B 
N4— C4— C3 
N4— C4— H4C 
N4— C4— H4D 
C3— C4— H4C 
C3— C4— H4D 
H4C— C4— H4D 
N3— C5— H5C 
N3— C5— H5D 
N3— C5— C6 
H5C— C5— H5D 
C6— C5— H5C 
C6— C5— H5D 
N5— C6— C5 
N5— C6— H6C 
N5— C6— H6D 
C5— C6— H6C 
C5— C6— H6D 
H6C— C6— H6D 
N3— C7— H7A 
N3— C7— H7B 



109.2 (3) 

109.8 

110.2 

110.3 

110.1 

108.5 

107.9 (3) 

110.0 

110.0 

178.1 (3) 

176.5 (4) 

176.1 (4) 
109.6 
109.6 

110.2 (3) 
108.1 
109.6 
109.6 
108.1 (2) 
110.1 
110.1 
110.1 
110.1 
108.4 
109.7 
109.7 
109.6(3) 
108.2 
109.7 
109.7 
107.7 (3) 
110.2 
110.2 
110.2 
110.2 
108.5 
109.5 
109.5 
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\T1 1 _ ~~) pi A 

N12 — rez — C19 


175.76 (15) 


N12 — re2 — C20 


r»/i c*7/ic\ 

94.57 (15) 


PH T^ , -> P 1 /_ 

C17 — r e2 — CI 6 


91.02 (14) 


C17 — r e2 — CI 8 


170.45 (15) 


PH T7~1 piA 

C17 — Fez — C19 


OO /I O { 1 /I \ 

83.43 (14) 


P 1 O l -- _ p 1 /_ 

C18 — rQZ — Clo 


ozr oo /1 /i\ 

86.88 (14) 


pin T7~1 f 1 /_ 

C19 — re2 — Clo 


O/: OO /1 yl\ 

86.82 (14) 


C19 — Fez — C18 


on i c / 1 /I \ 

87.15 (14) 


C20 — rez — Clo 


1 jCO A/C / 1 c\ 

loo. (Jo (1j) 


/""^a t?~^i 

C20 — Fez — C17 


p\ A Pi A / 1 /I \ 

90.94 (14) 


pin T7~^l /^in 

C20 — Fez — Clo 


on c /1 a\ 

89.25 (14) 


C20 — Fez — C19 


01 T1 / 1 A\ 

81.71 (14) 


CI — JN 1 — Cul 


163.4 (4) 


Cz — N2 — Cuz 


1 jCC A 

165.0 (4) 


C3 — N3 — Cuz 


1 A/" PI / 1 T\ 

106.62 (17) 


C5 — N3 — Cuz 


1 AO /" /I \ 

108.6 (2) 


f • C XT'! /I-) 

C5 — N3 — C3 


111 1 /O \ 

111.1 (3) 


pir XTO /T7 

C5 — N3 — C7 


111 1 /1\ 

111.1 (2) 


f ' ~1 XTO P 

C7 — N3 — Cu2 


1 f\~7 O /O \ 

107.8 (2) 


S~-\ r-l XTO p "> 

C7 — N3 — C3 


1 1 1 .4 (2) 


P . . O XT/1 TT/1 A 

Cu2 — N4 — H4A 


1 1 A 1 
110.1 


p /-» \y a T T /I n 

Cu2 — N4 — H4B 


109.8 


T T A A XT/1 TT/IT1 

H4A — N4 — H4B 


1 AO 1 

108.3 


p a XT^I f ' . . 1 

C4 — N4 — Cu2 


1 AO OO / 1 A\ 

108.82 (19) 


(~*A XT/1 U/l A 

C4 — JN 4 — H4 A 


109.9 


f • A XT/1 TT /in 

C4 — N4 — H4B 


109.8 


p i XTC TTC A 

Cu2 — N5 — H5A 


110.1 


P . . O \Tf TTf r» 

Cu2 — N5 — H5B 


1 1 A O 

110.2 


TTC A XTC TTC n 

H5A — N5 — H5B 


1 AO 

108.6 


Co — N5 — Cu2 


1 AT 1 /O \ 

107.3 (2) 


p r XTC TTC A 

Co — N5 — H5A 


1 1 A A 

110.4 


p / XTC TTf n 

Co — N5 — H5B 


1 1 A O 

110.2 


P . . O XTz: T J £. A 

Cuz — N 6 — H6 A 


110.3 


p /-» XT/' TT/T1 

Cu2 — N 6 — H6B 


110.4 


tt/: a tvTjC TT/in 

Ho A — N 6 — Hob 


1 AO 

108.6 


p O XT£ , . 1 

Co — No — Cu2 


1 A/^ O 

106.8 (2) 


/"■O \T/^ TTzT A 

Co — No — Ho A 


1 1 A 1 
1 10. J 


/"<0 XT/^ TTzTFJ 

Co — No — H6B 


1 1 A /I 

110.4 


p i A XTO P . , 1 

CIO — No — Cul 


1 AA C /"> \ 

109.5 (3) 


p 1 a xto p 1 o 

CIO — N8 — C12 


111 A f> \ 

111.4 (3) 


pi a XTO P 1 /I 

CIO — No — C14 


1 1 O C \ 

113.5 (3) 


P 1 1 XTO P 1 

C12 — N8 — Cul 


1 A/" A /O \ 

106.4 (2) 


Clz — No — C14 


1 AT T \ 

107.3 (3) 


CI 4— N8— Cul 


108.5 (3) 


Cul— N9— H9A 


110.5 


Cul— N9— H9B 


109.6 


H9A— N9— H9B 


108.4 


Cll— N9— Cul 


108.1 (3) 


Cll— N9— H9A 


111.0 



XTO p "~l PO 

N3 — C7 — C8 


1 1 A *7 /O \ 

110.7 (3) 


t y — t * PT Tinn 

H7A — C7 — H7B 


108.1 


po p -7 in * 

C8 — C7 — H7A 


1 AA C 

109.5 


PO P"7 TITT) 

C8 — C7 — H7B 


1 AA C 

109.5 


TvT^ /^O p "7 

No — Co — C7 


1 AO 1 P5\ 

108.2 (3) 


TvTzT f ' O TTO A 

N6 — C8 — H8A 


1 1 A A 

110.0 


\t/: po Tion 

N6 — C8 — H8B 


1 1 A A 

110.0 


PT PO TTO A 

C7 — C8 — H8A 


110.0 


p -7 PO non 

C7 — C8 — H8B 


1 1 A A 

110.0 


TTO A p O TTOD 

H8A — C8 — H8B 


1 AO A 

108.4 


\rn * PP» l -1 1 

N7A — C9 — Fel 


161.2 (6) 


XT"71~i PA l -1 1 

N7B — C9 — Fel 


159.4 (6) 


TvTO p 1 pi TT1 

N8 — C10 — FL10C 


1 AA /I 

109.4 


TvTO pi A TT1AT\ 

N8 — C10 — H10D 


1 A A /I 

109.4 


XTO /"< 1 /"I /" -1 * 

N8 — CIO — Cll 


111.2 (4) 


T T 1 AP P 1 A T T 1 f\r\ 

H 1 0C — C 1 0 — H 1 OD 


108.0 


p l 1 P1A TT1 AA 

Cll — C10 — H10C 


1 AA /I 

109.4 


P11 P1A T T 1 ATX 

Cll — C10 — H10D 


1 AA /I 

109.4 


N9 — Cll — CIO 


1 aa r\ / ^ \ 

109.9 (4) 


X T A P 11 T T 1 1 P 

N 9 — C 1 1 — H 11C 


109.7 


XTA P 1 1 TT1 1 TX 

N9 — Cll — HI ID 


1 AA H 

109.7 


P1A P11 TT11P 

C10 — Cll — H11C 


1 aa n 

109.7 


P 1 A P 11 T T 1 1 T~~\ 

C10 — Cll — H11D 


109.7 


T T 1 1 P P 11 T T 1 1 TX 

H11C — Cll — HI ID 


108.2 


xto nn TT1 O A 

N 8 — C 1 2 — H 1 2 A 


1 A A A 

109.0 


XTO P 1 O, T T 1 in 

N 8 — C 1 2 — H 1 2B 


109.0 


T T 1 1 A P 11 T T 1 1 T» 

FL12A — C12 — H12B 


107.8 


pi O pn XTO 

C13 — C12 — N8 


1 1 O A / A\ 

113.0 (4) 


C13 — C12 — H12A 


1 A A A 

109.0 


P 1 O P 1 O T T 1 in 

C13 — C12 — H12B 


109.0 


XT 1 A P 1 1 P 1 1 

N10 — C13 — C12 


1 1 A O / A \ 

110.8 (4) 


XT 1 A P11 Tin A 

N10 — C13 — FL13A 


1 AA C 

109.5 


XT 1 A rn tti ->n 

N 10 — C13 — H13B 


1 A A C 

109.5 


Cl2 — Cl3 — H13A 


109.5 


pio pn tti on 

C12 — C13 — H13B 


1 AA C 

109.5 


tti t a pio nnn 

H13A — C13 — H13B 


1 AO 1 

108.1 


XTO P 1/1 T T 1 A A 

N8 — C14 — H14A 


109.6 


XTO p 1 /I TT1 /I r> 

N8 — C14 — H14B 


1 AA 

109.6 


TTI A A P1 A TT1 /11~* 

H14A — C14 — H14B 


108.1 


P 1 C P 1 /I XTO 

C15 — C14 — N8 


1 1 A 1 / A \ 

HO.l (4) 


pi,- P1/1 TT 1 ^1 A 

CI 5 — C14 — H14A 


1 AA 

109.6 


P 1 C P 1/1 T T 1 /I n 

CI 5 — C14 — H14B 


109.6 


XT 1 1 P 1 C P 1 /I 

Nil — C15 — C14 


1 AO 1 / /I \ 

108.2 (4) 


XT1 1 PK TU1 C A 

N 1 1 — C15 — H15A 


1 1 A 1 
110.1 


Nil— C15— H15B 


110.1 


C14— C15— H15A 


110.1 


C14— C15— H15B 


110.1 


HI 5 A— CI 5— H15B 


108.4 


N13— CI 6— Fe2 


177.2 (3) 



Acta Cryst. (2012). E68, m1266-m1267 



sup-8 



supplementary materials 



Cll — N9 — H9B 
Oil — N10 — HI OA 
Oil — N10 — HI OB 
H10A — N10 — H10B 



109.1 
109.5 
109.9 
108.3 



N14— C17— Fe2 
N15— CI 8— Fe2 
N16— CI 9— Fe2 
N17— C20— Fe2 



177.7 (3) 
178.3 (3) 
175.7(3) 
176.2 (3) 



Oil— N8— CIO— Cll 
Oil— N8— CI 2— C13 
Oil— N8— C14— C15 
Oil— N9— Cll— CIO 
Oil— N10— C13— C12 

011— Nil— C15— C14 

012— N3— C3— C4 
Oi2— N3— C5— C6 
Oi2— N3— C7— C8 
Cu2— N4— C4— C3 
Cu2— N5— C6— C5 
Cu2— N6— C8— C7 
Nl— Cul— N9— Cll 
Nl— Cul— N10— C13 
Nl— Cul— Nil— C15 
N2— Cu2— N4— C4 
N2— Cu2— N5— C6 
N2— Cu2— N6— C8 
N3— Cu2— N4— C4 
N3— Cu2— N5— C6 
N3— Cu2— N6— C8 
N3— C3— C4— N4 
N3— C5— C6— N5 
N3— C7— C8— N6 
N4— Cu2— N2— C2 
N4— Cu2— N3— C3 
N4— Cu2— N3— C5 
N4— Cu2— N3— C7 
N4— Cu2— N5— C6 
N4— Cu2— N6— C8 
N5— Cu2— N2— C2 
N5— Cu2— N3— C3 
N5— Cu2— N3— C5 
N5— Cu2— N3— C7 
N5— Cu2— N4— C4 
N5— Cu2— N6— C8 
N6— Cu2— N2— C2 
N6— Cu2— N3— C3 
N6— Cu2— N3— C5 
N6— Cu2— N3— C7 
N6— Cu2— N4— C4 
N6— Cu2— N5— C6 
N8— Cul— N9— Cll 



34.4 (5) 
36.7 (4) 

37.6 (4) 

37.7 (6) 
30.9 (4) 
40.9 (4) 
41.0(3) 
32.9 (4) 
37.1 (3) 
36.1 (3) 
43.9(3) 
41.1(3) 
167.2 (5) 
170.8 (3) 
161.8 (3) 
173.0 (2) 
154.9(3) 
163.0 (2) 
-11.3 (2) 
-20.9 (2) 
-17.0 (2) 
-52.2 (3) 
-51.7 (4) 
-53.4 (4) 
121.7(13) 
-16.2 (2) 
-136.0(2) 
103.6 (2) 
57.9 (3) 
-98.5 (2) 
-6.9(13) 
113.0(2) 
-6.8 (2) 
-127.3 (2) 
-90.1 (2) 
64.1 (2) 
-123.8(13) 
-130.4 (2) 
109.8 (2) 
-10.7 (2) 
70.0 (2) 
-101.8(2) 
-15.1 (4) 



N8— Cul— N10— C13 
N8— Cul— Nil— C15 
N8— C10— Cll— N9 
N8— CI 2— CI 3— N10 
N8— C14— C15— Nil 
N9— Cul— Nl— CI 
N9— Cul— N8— C10 
N9— Cul— N8— C12 
N9— Cul— N8— C14 
N9— Cul— N10— C13 
N9— Cul— Nil— C15 
N10— Cul— Nl— CI 
N10— Cul— N8— C10 
N10— Cul— N8— C12 
N10— Cul— N8— C14 
N10— Cul— N9— Cll 
N10— Cul— Nil— C15 
Nil— Cul— Nl— CI 
Nil— Cul— N8— C10 
Nil— Cul— N8— C12 
Nil— Cul— N8— C14 
Nil— Cul— N9— Cll 
Nil— Cul— N10— C13 
CI 1 — Fel— C9— N7A 
CI— Fel— C9— N7A 
CI— Fel— C9— N7B 
CI'— Fel— C9— N7B 
C2— Fel— C9— N7A 
C2 1 — Fel— C9— N7A 
C2'— Fel— C9— N7B 
C2— Fel— C9— N7B 
C3— N3— C5— C6 
C3— N3— C7— C8 
C5— N3— C3— C4 
C5— N3— C7— C8 
C7— N3— C3— C4 
C7— N3— C5— C6 
C10— N8— CI 2— C13 
C10— N8— C14— C15 
CI 2— N8— C10— Cll 
C12— N8— C14— C15 
CI 4— N8— C10— Cll 
C14— N8— C12— C13 



-8.5 (3) 
-16.3 (3) 
-48.8 (7) 
-46.3 (5) 
-52.9 (5) 
101.8(15) 
-10.3 (4) 
110.2 (3) 
-134.6(3) 
-86.0 (3) 
60.8 (4) 
-133.0(15) 
-135.1 (3) 
-14.6(3) 
100.6 (3) 
63.2 (5) 
-97.6 (3) 
-21.0(15) 
113.0(3) 
-126.5 (3) 
-11.3 (3) 
-92.4 (5) 
71.9(3) 
-113.6(14) 
66.4 (14) 
-134.4(13) 
45.6(13) 
-23.9 (14) 

156.1 (14) 
-44.6(13) 
135.4(13) 
-84.1 (3) 
153.8 (3) 

159.2 (3) 
-81.8(3) 
-76.4 (3) 

151.3 (3) 
156.0 (4) 
-84.3 (4) 
-83.0 (5) 
152.2 (4) 
155.7(5) 
-79.2 (4) 



Symmetry code: (i) -x+2, -y, -z. 
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Hydrogen-bond geometry (A, ") 



D—R-A 


D — H 


U-A 


D-A 


D—R-A 


N4— H4^-N15" 


0.92 


2.20 


3.020 (4) 


149 


N4— H4S-N16 i " 


0.92 


2.37 


3.248 (4) 


159 


N5— H5^-N7^ 1V 


0.92 


2.09 


2.979 (9) 


162 


N5— H5^-N75 iv 


0.92 


2.41 


3.267 (9) 


154 


N6— H6^-N17 Ul 


0.92 


2.43 


3.242 (5) 


147 


N10— H1(L4-"N17 V 


0.92 


2.29 


3.060 (5) 


141 


NIO— H10S-N16" 


0.92 


2.27 


3.151 (5) 


160 


Symmetry codes: (ii) -x+2, -y+l, 


-z+ 1 ; (iii) x, y, z- 1 ; (iv) -x+ \,-y,-z; (v) -x+ 1 , 


-y,-z+\; (yi)-x+2, 


-y, -z+l. 
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